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Specification 

1. Title of Invention 

Novel phosphoryl choline inductor production method 

2. Scope of Patent Claims 

1. The new phosphoryl choline inductor production method is 
characterized in that a polymer compound having an amino 
group in the molecule is reacted with a reduction amino 
reaction, this compound is represented with the next 
formula (I) : 

(CH,),N^CH,-CK,--0-l--0-R-CHO 

(I) 

(R in the formula has a structure that oxygen is in the 
frame) 

2. The new phosphoryl choline inductor production method as 
stated in Claim 1 of the Scope of Patent Claim is 
characterized in that the compound shown in formula (I) is 
the choline phosphoryl glycol aldehyde which is shown with 
the next formula (II) . 



^" (II) 



the numbers in the margin indicate pagination in foreign text 
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3. The polymer compound having the amino group in the 
molecule in the production method of the new phosphoryl 
choline inductor of Claim 1 in the Scope of Patent Claims 
is albumin. 

4. The compound shown in formula (I) in Claim 1 of the 
Scope of Patent Claims is the phosphoryl choline glycol 
aldehyde shown in formula (11) and the polymer compound 
having the amino group in the molecule is albumin. 

3. Detailed explanation of the invention 

The invention pertains to the production method of a 
new phosphoryl choline inductor where it is solidified by 
using the reduction amino reaction of the inductor of the 
phosphoryl choline in the carrier that is made from a 
polymer compound having the amino group inside the 
molecule . 

(Industrial field of use) 

In general, the C - reactive protein (C-reactive 
protein known below as CRP) is seen in the blood during a 
cell infection, it is widely known as the protein that is 
reactive with the C sugar during the inflammation of the 
cells . 

Therefore, the measurement for the concentration of 
the CRP in the body fluid, in particular, in the blood is 
the offer of information for diagnosing the inflammation 
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caused by the infection that accompanies the tissue 
breakdown. Also, it is widely used in the present clinical 
examination region since early diagnosis of the ailment is 

possible. /2 
Then, that quantitative method is used in general in 
the immune reaction but when the antibody is made using 
this quantitative method, highly pure CRP is required. 
Also, it is necessary to obtain the standard fluid for the 
correct CRP concentration to obtain the correct diagnosis. 
To produce this standard fluid, highly pure CRP is added to 
the blood serum that does not contain CRP. Thus, highly 
pure CRP is required for this method. 

An example of the separation method for the CRP that 
is known is the method by Wood et al method (Wood, H.V, et 
al (1954) J. Exp. Med., 10, 71) and Pepys et al method 
(Pepys, M.B., (1977) Lancet, 1, 1029), in any of these 
methods, the mixing in of the impure protein cannot be 
prevented so it is difficult to purify and separate the CRP 
product with high purity. Another production method that is 
known is the bonding specifically of the phophoryl choline 
(Phosphorylcholine is referred to below as PC) under the 
presence of calcium. A method was offered for separating 
the CRP by the affinity chromatography of the polymer 
carrier (refer to below as the PC - solidified carrier) , 
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the PC is solidified as the ligand (Oliveira, E.B. et al 
(1980) J Immunol., 124, 1396). In the purification method 
of the CRP by the PC - solidified carrier, the purification 
method is simplified, the mixing in of the impure protein 
is prevented, the advantage of obtaining the CRP of high 
purity is possible. However, the production method of the 
PC - solidified carrier obtained conventionally can produce 
only a small amount of the final product, a lot of effort 
is required for several extremely complicated reaction 
steps which is another problem. 

Therefore, the inventors focused their research 
efforts to resolve the above problems and they discovered a 
simplified purification method so a highly pure CRP can be 
obtained by using the affinity chromatography for the PC 
solidified carrier. The result is a method that can 
produce a PC - solidified carrier using a commercial 
substance and reagent, thus, the invention attained 
success . 

(Comparison with the conventional technology) 

The production method of the PC - solidified carrier 
obtained conventionally can produce only a small amount of 
the final product but a lot of effort is required for 
several extremely complicated reaction steps. Oliveira 
E.B. et al production method of the PC - solidified carrier 
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is the example given below, (furthermore, the arrow means 
one reaction step) 

2-brompethai»l + POCUr isobutyloue + 6-bew» hoMuoic ecSd 

i i 
2-brow>«thylpbosp»Kwodichl<»irJat». tert-batyX 64aw»h€aawal» 

J? ^ 

tort-butyl &-(<y-<^broaoetliyl)phc»8Pt»ryl) hjniroxyhaJianoftta 

tert-butyl 6-C0-|ihoai*orylchoIwid) hydrwyhwtwfioate 
I 

6-(0-(4io5i4ioryl<±oURe>lo«droxyl»)UH^ acid 
4. 

p-nitrophoiyl 6-«H*08phorylchdllna) hydrwhexonoate 
^ ^I'lkfllT/I/:^ 5 y CB S A) 

Bovine blood serum albumin (BSA) . . > 
Phosphorylcholine-BSA (PC inductor) 

In the above conventional method, a lot of extremely 
complicated reaction steps are required and it is labor 
intensive method, the operations are complicated and the 
yield is low. 

However, in the production method of the PC in the 
invention, the commercial L - glycerol phosphoryl choline 
that is oxidized with the super iodide, this is only one 
step called the solidification reduction amino reaction to 
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the polymer carrier of that product. It is extremely easy 
to produce and a high yield can be obtained. 

The invention pertains to the production method of a 
new phosEihoryl choline inductor that is characterized in 
that the compound displayed in the next formula (I) , 



(R in the formula has the structure of carbon in the 
frame) , the polymer compound having the amino group in the 
molecule goes through the reduction amino reaction. 

The compound shown by formula (I) is the precursor 
compound, that is, the L - glycerol phosphoryl choline, D - 
diglycerophosphoryl choline, etc can be oxidized with the 

super iodide easily. 

Also, the example of the polymer compound having the 
amino group inside the molecule used in the reaction of the 
invention is the various types of protein but it is 
preferred that the commercially sold bovine blood serum 
albumin is used. 

The reaction is preferred to be performed in the 
reduction amino reaction in the presence of a buffer 
solution and the compound is shown in formula (I) . An 
example of the reduction agent is the dimethyl amine boron. 



<CH,),l^-CH,-CH,-O-P-0-R-'CHO 




(I) 
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cyano hydrogen sodium etc. but the cyano sodium borohydride 
is generally used. The reaction is heated to 37 deg C for 
10-30 minutes, the compound of formula (I) in the amino 
group of the polymer compound is bonded. 

After the reaction, it is made clear in water, the 
unreacted compound of low molecular weight is removed. The 
liquid in the clear liquid is freeze dried. The phosphoryl 
choline inductor (PC - inductor) can be obtained with 
powder . 

The PC - inductor synthesized with the production 
method of the invention is not only simple to produce but 
the CRP is highly pure and it is used in the purification 
of the CRP. A fixed amount of CRP can be used. 

At present, in the quantitative process of the CRP in 
the liquid, these methods can be used, for example, the 
capillary method, the SRID method (the primary immune 
dispersion method) , the semi quantitative method such as 
the radix coagulation reaction and the quantitative method 
such as the immune ratio suspension method, the laser 
nephe tome try method but the immune reaction of the CRP is 
used. The PC has a bonding force to CRP, it has the special 
characteristics of predominating the antibody in the CRP, 
no antibody is present in the CRP. The PC inductor produced 
with the production method of the invention has similar 
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property to the CRP, it can be used instead of the antibody 
in the CRP. 

The implementation example of the invention is shown 

next . 

Implementation example 1 

Meta super iodide sodium of a pure concentration of 
100 raM is dissolved in 52 ml of 50 mM of an aqueous 
solution of L-glycerophosphoryl choline. By leaving this 
mixture at room temperature for 30 minutes, a mixed product 
of choline phosphoryl glycol aldehyde and formaldehyde is 
obtained. Next, this mixed product is cooled for 2 hours 
in an ice water bath. Ethylene glycol of same mole amount 
as the added super iodide is added and dried. The white 
powder obtained is dissolved in 10 ml of acetic acid of 0.1 
M. Gel chromatography is performed with cephadex G-75 (made 
by Pharmacy Co.) column buffered with 0.1 M acetic acid. 
The choline phosphoryl glycol aldehyde eluted portion that 
is verified by the Neocabroin method is collected and made 
concentrated. The yield obtained is 80% from the L - 
glycerol phosphoryl choline of the choline phosphoryl 
glycol aldehyde by quantifying the phosphoric acid 
remainder inside the molecule. 

470 mg of the choline phosphoryl glycol aldehyde 
obtained from above is dissolved in 70 ml of a solution of 
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0.2 M phosphoric acid buffer solution of PH of 7.0. In 
addition, 800 mg of bovine blood serum alubumin (BSA) is 
added. Next, 870 mg of cyano sodium borohydride is added. 
This is incubated at 37 deg C for 2 0 hours. After the 
incubation, the reaction solution is precipitated in water. 
The liquid inside the precipitation is freeze dried, the PC 
of average molecule of 24.3 per 1 BSA molecule is bonded 
and a new PC inductor is obtained. 
Implementation example 2 

The same operation as Implementation example 1 is 
performed using the 0.2 M phosphoric acid buffer solution 
of pH of 7.0, cyano sodium borohydride, the synthesized 
phosphoryl choline glycol aldehyde similar to the method 
shown in implementation example .1 and 40 mg of BSA, the 
various amounts are shown in number 1 - 4 of Table 1./4 
Table 1 
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Column 1 : Reagent name/number 

Column 3: phosphoryl choline glyco aldehyde (mg) 
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Column 4 : cyano sodium borohydride 

Column 5: 0.2 M phosphoric acid buffer solution of pH of 
7.0 (ml) 

For the new PC inductor produced like above, the PC 
molecules being bonded per BSA 1 molecule are 3 . 9 molecules 
for number 1, 7.9 molecules for no. 2, 4 9.9 molecules for 
no. 3 and 56.3 molecules for no. 4. 
Agent: Toda, Patent Attorney 
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